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Novel utilizations of strontium aiuminate, a by- 
product of the manufacture of strontium, are disclosed In 
connection with the art of steelmaking. it is useful as a 
synthetic slag covering for molten iron or steel, as well 
as In the foaming slag practice, as a backfilling material 
for spaces between the safety lining and the working 
lining of a ladle, as a major component for a blend from 
which are made pellets or briquettes useful as a slag 
conditioner, as an additive to calcium aiuminate which 
has the effect of substantially lowering the melting point 
of calcium aiuminate, as a tracer material to determine 
the source of impurities, and as a binder to recycle metal- 
containing dust. 
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Novel utilizations of strontium alumlnate, a by-product of the manufacture of strontium, are disclosed in connection with the art of 
steelmaking. It is useful as a synthetic slag covering for molten iron or steel, as well as in the foaming slag practice, as a 
backfilling material for spaces between the safety lining and the working lining of a ladle, as a major component for a blend from 
which are made pellets or briquettes useful as a slag conditioner, as an additive to calcium aluminate which has the effect of 
substantially lowering the melting point of calcium aluminate, as a tracer material to determine the source of impurities, and as a 
binder to recycle metal-containing dust 
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ABSTRACT OF THE DISCLOSURE 

Novel utilizations of strontium aluminate, a by-product of the 
5 manufacture of strontium» are disclosed in connection with the an of 
steelmaking. It is useful as a synthetic slag covering for molten iron or steel, 
as well as in the foaming slag practice, as a backfilling material for spaces 
between the safety lining and the working lining of a ladle, as a major 
component for a blend from which are made pellets or briquettes useful as a 
10 slag conditioner, as an additive to calciimi aluminate which has the effect of 
substantially lowering the melting point of calcium aluminate, as a tracer 
material to determine the source of impurities, and as a binder to recycle 
metal-containing dust. 

15 



CA 02238928 2002-08-01 



1 

TT Tfl T7 ATinN OF RTRONTTIJM Af ITMINATF, IN STREI .MAKING 

This invention relates generally to the art of steelmaking, and has to do 
particularly with the previously unknown use of strontium aluminate in steelmaking. 

5 

ft^^KfrF"^"^ ™^ INVENTION 

The metal strontium is normally obtained by using aluminum to reduce 
strontium oxide. Prior to the present invention, the by-product of the strontium 
manufacturing process, strontium aluminate, has been considered to be without any 
10 important use, and as a result large quantities of strontium aluminate are stockpiled 
every year. 

Strontium aluminate is a basic, alumina-saturated, highly refractory product. 
It is not radio-active because it is generated by the reduction of the naturally occuring 
strontium carbonate. Radio-active strontium oxide is that generated by nuclear 
15 fusion. 

jNg rB nFSrRTPT inN of this invention 

In acconiance with the present invention, it has been found that the strontium 
aluminate by-product can be used with considerable advantage in various facets of the 
20 steelmaking process. 

The various facets are as follows: 

In accordance with one embodiment, there is provided a method of insulating 
and protecting a molten metal in a ladle, the method consisting of distributing over the 
surface of the molten metal a material which includes strontium aluminate. 
25 The molten metal may be one selected trom the group consisting of: iron; 

steel; aluminium. 

In accordance with another aspect, there is provided, in the handling of moltwi 
metal in a ladle which has both a safety lining and a working lining, a method of 
maintaining the ladle by backfilling any space between the two linings with a material 
30 which includes strontium aluminate. 
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A further aspect of this invention involves the use of the cementitious 
characteristic of strontium aluminate, acting as a major component of a blend 
from which are made pellets or briquettes iiseful as a slag conditioner, 
particularly in the art of steehnaking. 
5 Another aspect of this invention involves the use of strontium aluminate 

as a tracer material, in order to detennine the source of contamination. 

Furthermore, strontixmi aluminate can be used to briquette metal- 
containing dust, so that it can be recycled. 

Finally, there is provided a method of lowering the melting point of 
10 calcium ahmiinate by from about 50 to about 75*", the method consisting of 
adding from about 5 to about 15% by weight of strontium ahmiinate thereto. 

nyT^n ^n nRSCMPnON OF THE INVENTION 

It has been found that strontnim aluminate, either alone or blended with 
15 other materials, can be used in ladles aixi tundishes to provide a protective and 

insulative synthetic slag covering for molten iron or steel. Not only does the 

strontium aluminate provide good insulatixig properties, but it also is neutral to 

eidier basic lining or alumina lining, these making up most of the liniiigs 

currently used for ladles in the art of steehnaking. 
20 In a particular embodiment, the strontium aluminate can be blended 

with other compounds, particularly silico-aluminate, when the blend is to be 

used as a slag cover in a ladle or a tundish. 

In anotter aspect, strontium aluminate is useful for maint a ining the 

integrity of a steehnakiiig ladle which has both a safisty Uning and a working 
25 lining. This method consists of baddilling any space between the two liniiigs 

with a material whfch inchides strontium ahmiinate. The backfill material may 

be either strontium aluminate by itself, or a blend of strontium aluminate with 

magn^ia or alumina. 
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Acconiing to a further embodime^ 
a major component of a blend ftom which are made peUets or briquettes usefW 
as a slag conditioner, particularly for the art of steelmaking. In one particular 
example, not to be considered limiting, a blend for pellets or briquettes may 
contain about 60% by weight of strontium ataminate. about 20% by weight of 
aluminum granules, and the rest water. The blend of material is placed into 
appropriate molds, and is allowed to cure at room temperature for about 24 
hours. Experiment has indicated fliat the process just described results in 
pellets or briquettes with good structoral integrity and excellent resistance to 
crumbling or returning to powder form. 

In connection with the use of strontium oxide as a tracer for 
contamination, the foUowing example can be given: 

a) Alumina impurities in cast steel could originate from the refractory, the 
ladle slag or the tondish slag. By adding strontium aluminate to a 
suspected source of contamination, for instance the ladle slag, the finding 
of strontium ahiminate in the cast steel wiU indicate that the alumina 
contamination comes from the ladle slag; 

b) As mentioned it is possible to recycle metal^ontaining dust (such as 
electric furnace flue dust which contains a high percentage of iron oxide), 
so that it can be recycled into the famace that generated it or to a plasma 
furnace to recuperate the metals (nickel, copper, chrome). Generally 
speaking, it is not possible to add fines into a melting fiimace, as they 
tend to be sucked directly into the dust collector system from which they 
originally came. Tie only viable method is to bind the dust into a 
briquette or me like, so that it can be introduced into the melt efficiently. 

Tte lining in a furnace is usually basic, made of dtber magnesia or doloma 
brick. It can also be made out of alumina brick. It is desirable, of course, 
to use a binder compatible with the furnace lining, since this will reduce 
lining erosion due to the slag formed during a melt Hence, strontium 
aluminate becomes an exceUent candidate as a binder, since ft is bask: and 

saturated wifli alumina, and wiU not attack the lining. 
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The final embodiment involves the lowering of the melting point of 
calcium aluminate by from about 50« to 75». the method consisting of adding 
from about 5% to 15% by weight of strontium aluminate thereto. 

WhUe several embodiments of this invention have been described 
above, it will be evident to those skilled in the art that changes and 
modifications may be made thereto without departing from the essence of this 
invention, as set forth in the appended claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1 . A method of insulating and protecting a molten metal in a ladle, the method 
5 consisting of distributing over the siurface of the molten metal a material which 

includes strontium aluminate. 

2. The method claimed in claim 1 , in which the said material consists 
substantially solely of strontium aluminate. 

10 

3. The method claimed in claim 1, in which the molten metal is selected from the 
group consisting of: iron; steel; aluminum. 

4. The method claimed in claim 2, in which the molten metal is selected from the 
15 group consisting of: iron; steel; aluminum. 

5. The method claimed in claim 1, in which the said material is a blend which 
includes strontiimi aluminate. 

20 6. The method claimed in claim 5, in which the molten metal is selected from the 
group consisting of: iron; steel; aluminum. 

7, The method claimed in claim 5, in which said blend also contains silico- 
aluminate. 

25 



